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bonded to antenna pads (34,38) within the innennost tum (38) of the antenna by means of electrically 
conductive adhesive (80) that is contained and confined between areas of staictural adhesive (86) that 
also interconnect the transponder chip (54) with the sut)8trate (30). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to radio frequency 
identification tags for airline baggage and similar articles 
and more particularly concerns incorporation of such an 
identification tag into a standard baggage identification 
label. 

2. Description of Related Art 

tt has been the practice for some time to identify 
personal luggage transported by common carrier, such 
as airlines, by use of flexible seit-adhering paper label 
strips which encircle a luggage handle and are secured 
by self-adhesive end portions of the strip. The identifi- 
cation labels commonly are color coded and imprinted 
with various identification of carrier, destination and oth- 
er indicia to facilitate sorting, routing and other baggage 
handling operations. Such identification labels frequent- 
ly will also include optical barcodes that enable machine 
reading by optical bar code readers. The optical bar 
code reader enables machine or automatic identification 
routing and handling that allow luggage processing to 
be carried out at higher speed and with fewer errors. 
Nevertheless optical systems suffer from several disad- 
vantages. Optical readers and bar codes are restricted 
to line of sight use. The label must be property oriented 
to cause the bar code to face the reader Obstructions 
that may be positioned between the barcode and optical 
reader totally disable optical reading. Optical bar code 
systems are relatively expensive and are capable of 
storing only a limited amount of data. 

Accordingly, It is an object of the present inventbn 
to provide for luggage and other object identification and 
handling by methods and apparatus that minimize or 
avoid above-mentioned problems. 

WO-A-93/1 251 3. cited under Article 54(3) EPC. de- 
scribes a security sealing device consisting of a support 
onto one side of which is bonded an electronic security 
circuit which mainly consists of a fine wire winding con- 
nected to an electrical component. The electrical com- 
ponent may be coded so that, when it is activated and 
read by an external controller via the winding acting as 
an antenna, it sends out a codo. 

SUMMARY OF THE INVENTION 

In carrying out principles of the present invention, a 
remotely readable identification tag as specified in claim 
1 hereinafter comprises a flexible substrate, an antenna 
formed on the substrate, a transponder circuit chip, 
means for mounting the chip on the substrate and 
means for electrically connecting the chip to the anten- 
na. The circuit chip includes electrical contact chip pads 



on an inner surface portion of the chip and electrically 
conductive adhesive is interposed between electrical 
contact antenna pads and the chip pads. The invention 
also relates to a method of forming tags as specified in 
5 claim 11 hereinafter, and a continuous multi-label strip 
of labels as specified in claim 18 hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 In the accompanying drawings: 

FIG. 1 is a pictorial illustration of a flexible paper 
identification label for airiine luggage embodying 
both an optical bar code and a radio frequency 
IS transponder tag; 

FIG. 2 is a plan view of a typical antenna; 

FIG. 3 is a sectional view showing features of the 

antenna of FIG. 2; 

FIG. 4 is a plan view of a transponder circuit chip; 
20 FIG. 5 is a sectional view of the chip; 

FIG. 6 illustrates one means of assembly of the chip 

to the antenna and substrate; 

FIG. 7 shows a subsequent step in the assembly; 

FIG. 8 shows a still further step in the assembly; 
25 FIG. 9 shows a section of a completed RF tag; 

FIGS. 10, 11 and 12 illustrate various alternate an- 
tenna pad configurations; 

FIG. 1 3 shows an alternative antenna configuration; 

FIG. 14 is a section of the antenna of FIG. 13; 
30 FIGS. 15 and 16 are simplified plan and elevation 

views of a single identification label; and 

FIGS. 17 and 18 illustrate a strip of multiple labels 

before and after folding. 

35 DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

As shown in FIG. 1, an elongated luggage identifi- 
cation label, generally indicated at 10. is formed of a thin 

^ elongated paper strip 1 2 that is looped around a luggage 
handle, part of which is illustrated at 14, so that one end 
16 of the paper strip 12 which bears a self-sticking ad- 
hesive (not shown) may be adhesively secured to the 
other end of the paper strip to thereby permanently se- 

45 cure the identification label to the luggage handle. An 
optical bar code 16 is formed on a readily visible outer 
portion, such as the outer portion of the end 16 of the 
label, and additional indicia in the form of printing and/ 
or color coding (not shown) is generally provided on the 

so identification label surface. 

The identification label of FIG. 1 embodies still an- 
other form of data in the form of an RF (radio frequency) 
tag. generally indicated at 20, which is suitably secured 
as by adhesive (as will be described more particularly 

55 below) to a surface of one end of the identification label 
10. This tag is covered by the label end 16 when the 
latter is folded over and secured to the other end of the 
label as shown in FIG. 1 . In general the RF tag compris- 
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es a thin, flexible transparent substrate 30 bearing a 
transponder antenna 24 and a transponder circuit chip 
26 all encased in a suitable protective covering material. 

The transponders described herein are employed 
in remote magnetically coupled identification systems of 
the type shown in United States Patent 4,730,188 to Mil- 
heiser. The antenna 24 and integrated transponder cir- 
cuit 26 embody circuit of the nature described in detail 
in the Milheiser patent. Transponders of this type are 
made by Hughes Identification Devices, Inc. and sold 
as Proxcard (trade mark) readers or other types of trans- 
ponder systems which include various types of readers, 
scanners and transponders for a variety of identification 
purposes. Such devices have reading ranges in the or- 
der of 20 to 30 cm (eight to twelve inches). 

As shown in the patent to Milheiser and described 
in detail therein, and as embodied in the Hughes Iden- 
tification Devices products, this type of magnetically 
coupled identification system includes a reader/exciter 
(not shown) that transmits a radio frequency interroga- 
tion signal at a frequency which may be. for example, in 
the order of about 27 MHz. The transmitted Interrogation 
signal produces a oiagnetic flux field that is magn etically 
coupled to the transponder antenna to energize the lat- 
ter and provide power for the transponder identification 
and data readout circuitry. The latter carries no battery 
or other source of stored power. Upon energization of 
its antenna the transponder identification circuitry as- 
sembles an identification code or information signal and 
other data that are stored in the memory of the trans- 
ponder. The assembled information signal may contain 
identification code and other data related to the individ- 
ual luggage tag. This information signal is fed to the 
transponder antenna to cause the latter to transmit a re- 
turn or information signal that is received by the reader/ 
exciter, where it is detected and employed for selected 
use. Prior transponders, including various combinations 
of antenna and chip, have been mounted on rigid printed 
circuit boards, and therefore are unsuitable for attach- 
ment to a flexible paper Identification label. 

According to one embodiment of the present inven- 
tion, the transponder is formed on a thin, flexible trans- 
parent strip of electrically nonconductive material, such 
as a polyester strip 30 (FIG. 2). A plurality of turns 32 of 
electrically conductive material are formed as by con- 
ventional printed circuit techniques including electrofor- 
ming, standard etching or screen printing processes on 
the dielectric polyester substrate. The antenna turns are 
designated by reference numeral 32. The antenna in- 
cludes electrical contact antenna pads 34,36. In an ex- 
emplary arrangement the antenna includes six turns 
formed in a generally rectangular configuration, having 
an overall width of 4 centimeters and an overall length 
of 7 centimeters, for example, and having an innermost 
turn 38 and an outemiost turn 40. An end of the inner- 
most turn 38 is brought to a central area of the space 
circumscribed by the inner turn to position a first antenna 
contact pad 36 substantially adjacent the center of the 



antenna. An end portion 40 of the outermost turn is con- 
nected to the second antenna contact pad 34 by a bridg- 
ing conductor 42 that extends from end portion 40 of the 
outer turn to the second antenna pad 34. which is closely 

5 adjacent the first antenna pad 36. To fomri the bridging 
conductor 42 a strip of dielectric material 44 (FIG. 3) is 
laid down over and across antenna turns at one side of 
the antenna, and a pair of vias 46. 48 are formed through 
the dielectric 44 and filled with an electrically conductive 

10 material to connect opposite ends of the bridging con- 
ductor 42 to the outer antenna turn 40 and the inner an- 
tenna pad 34. 

In a typical example the 4 x 7 centimeter antenna 
coil is formed of conductive traces each having a width 

IS of 0.76 to 1 .02 mm (0.030 inches to 0.040 inches), sep- 
arated by spaces of similar width, and all having a re- 
sistivity of less than about 50 milliohms per square. The 
antenna pads may be square, having a dimension on 
each side of between about 1 .02 to 1 .27 mm (0.040 and 

20 0.050 inches). The substrate 30 is substantially the 
same size as the antenna coil, being slightly larger than 
the outermost turn of the antenna to provide a continu- 
ous margin around the entire antenna of approximately 
3 to 5 millimeters. 

25 A double metal layer integrated circuit chip 26 con- 
taining all of the transponder circuitry is formedof a sub- 
strate 54 bearing circuitry generally indicated at 56 on 
a first surface (upper surface as viewed in FIG. 5). Pri- 
mary chip contact pads 58,60 are connected to appro- 
ve priate points of the transponder circuitry on an inner por- 
tion of the chip and project upwardly from the chip by a 
small distance. Preferably the pads 58,60 have a small 
area so as to use as small an area as possible of the 
chip surface. Use of small contact or connecting pads 

3S allows the circuitry to occupy larger areas of a small 
chip. A layer of dielectric 64 Is laid down on the surface 
of the chip to cover and protect the circuit and to sur- 
round and encompass the pads 56,60. Dielectric 64 is 
formed with a pair of vias 68,70 which receive portions 

40 of a conductive material, such as aluminum, that is laid 
down on the upper surface (as viewed in FIG. 5) of the 
dielectric 64 to form secondary electrical contact chip 
pads 72,74. A plan view of the chip and its seconda^ 
contacts is shown in FIG. 4. The described arrangement 

45 enables the secondary metal pads 72,74 to be signifi- 
cantly larger than the primary pads so as to actually 
overlay portions of the chip circuitry (with interposed di- 
electric), and yet the arrangement utilizes no more of 
the chip area than is required for the much smaller pri- 

so mary pads 58,60. In an exemplary embodiment the 
overall size of the chip is about 2.54 by 1.78 mm (0.1 
inches by 0.07 inches), with each of the larger second- 
ary pads 72,74 having a dimension of approximately 
0.38 to 0.51 mm (0.015 by 0.02 Inches). The two sec- 

55 ondary pads 72.74 are spaced from one another by 
about 1 .02 mm (0.04 inches), which is the same spacing 
as the spacing of the antenna pads. 

The transponder chip of FIGS. 4 and 5 is mounted 
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to the antenna by procedures illustrated in FIGS. 6 
through 9 by adhesively securing the chip pads to the 
antenna pads, employing a suitable electrically conduc- 
tive adhesive. A nonconductive structural adhesive is al- 
so used to ensure greater structural integrity. 

As illustrated in FIG. 6 for example, small quantities 
or dots of electrically conductive adhesive 80a - 80d are 
deposited on the antenna pads 34,36 and small quan- 
tities or dots of a structural adhesive 86a - 86e are de- 
posited on the substrate between and at outer sides of 
the antenna pads. FIG. 6 illustrates the various adhe- 
sives placed as dots onto the antenna pads prior to chip 
placement. If desired the adhesive can also be screen 
printed in place. The silicon chip 54 is then positioned 
over the antenna with the chip pads aligned with the an- 
tenna pads. The chip is pressed down against the sub- 
strate and its antenna. The adhesive is pressed be- 
tween the pads and between the chip and substrate. It 
is then cured under suitable pressure and temperature 
to cause the electrically conductive adhesive 60 to flow 
over and around both the antenna pads and the chip 
pads and the electrically nonconductive structural adhe- 
sive 86 to flow, as shown in FIG. 7, around the edges of 
the chip, between the chip and the substrate, and be- 
tween conductive adhesive that connects the two chip 
pads and the two antenna pads. The nonconductive 
structural adhesive 86 that is positioned between two 
separate portions of the conductive adhesive 80 not only 
provides for greater structural rigidity but further ensures 
electrical insulation of the two chip pads from each other 
and insulates the two antenna pads from each other 

The conductive adhesive can be an anisotropic or 
Z-axis adhesive, such as the adhesives produced by A. 
I. Technologies or an isotropic epoxy such as "Abelbond 
967-1* or thermoplastic isotropic adhesives such as 
'Staystik 181'. Suitable nonconductive adhesives may 
be those known as 'Abelbond 987-3' and 'Staystik 373'. 
It is important that the electrically conductive and elec- 
trically nonconductive adhesives be compatible with re- 
gard to characteristics such as thennai expansnn coef- 
ficient and mechanical response. 

FIG. 7. illustrates the adhesive after placing of the 
chip and after applicatkyi of heat and pressure, if 
deemed necessary or desirable, the nonconductive ad- 
hesive, which requires temperature and pressure for full 
curing, can be formed with a small percentage of an ul- 
traviolet curing agent (in the order of about 5% for ex- 
ample) so that the staictural adhesive may be partially 
cured by application of ultraviolet light immediately after 
chip placement. This allows the chip to be tacked' into 
place by the ultravrolet light before it is transported to be 
cured or dried. 

The described arrangement of adhesive bonding 
and the relatively large antenna and chip pads greatly 
ease tolerances required of antenna and chip pad posi- 
tioning and also tolerances for chip positioning (relative 
to the antenna) for assembly of the transponder. It is not 
necessaiy for the pads of the chip and the antenna to 



actually be touching or even to be perfectly aligned due 
to the nature of the electrical conduction through the 
conductive adhesive. As long as there is a high percent- 
age of overlap of a chip pad with an antenna pad, the 

S device will function properly. Accordingly, the described 
arrangement eases production tolerances and decreas- 
es production cost. 

After bonding the chip to the substrate, both elec- 
trically and structurally, the chip is protected from exter- 

^0 nal forces and conditions by depositing a body of ultra- 
violet sensitive material 90 over the chip, as shown in 
FIG. 8. This material Is cured by application of ultravkJiet 
light and also acts as additional structural adhesive to 
increase rigidity of the of the transponder in the area 

75 immediately adjacent the chip. 

To provide further protection for the silicon chip and 
printed antenna a thin self-adhesive electrically non- 
conductive polyester layer or cover coat 92 may then be 
deposited over the entire area of the tag substrate and 

20 over the protective material 90. This provides a smooth 
continuous outline to facilitate passage of the RF tag 
through a bar code printing machine and through a suit- 
able machine for writing into the transponder memo^. 
The cover coat 92 also protects the antenna coil. 

25 To facilitate securing of the RF transponder tag to 
the conventional paper luggage identification label, the 
opposite side (the bottom as viewed in FIG. 9) of the 
thin, transparent flexible polyester substrate 30 is pro- 
vided with an adhesive layer 96 protected by a peel-off 

30 paper layer 98. Adhesive 96 may be a high performance 
adhesive, such as 3M adhesive 467 MIR for example. 
Accordingly, to apply the RF transponder tag to the air- 
line baggage identification label the cover paper 98 is 
simply removed and the tag is pressed against the bag- 

3S gage label, which may be done for example in the ma- 
chine that prints the optical bar code. 

Instead of providing for a relatively square configu- 
ration of antenna conductive pad, these pads may be of 
a rectangular configuration, as illustrated in FIG. 10 for 

40 pads 34a and 34b. This rectangular configuration is im- 
portant for situations where the thin, flexible, transparent 
polyester substrate may be stretched during process- 
ing. For example, it is contemplated to manufacture a 
plurality of the described transponders In a continuous 

^5 assembly line arrangement wherein the thin strip of pol- 
yester substrate is extracted from a large continuous roll 
of polyester strip material having sprocket holes for in- 
dexing and for pulling the strip from its roll. During such 
extraction the substrate is subject to longitudinal stretch- 

50 ing, and thus the rectangular pad configuration is pro- 
vided with the long dimension of the pad rectangle 
aligned with the length of the elongated strip of substrate 
material so that any stretching of the substrate is less 
likely to displace the antenna pad to a position where it 

55 would no longer be capable of registering with a pair of 
chip pads. The use of elongated pads allows the sub- 
strate to be stretched without adversely affecting the as- 
sembly, and thus allows the use of large reels of sub- 
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strate that may be greater than 500 meters in length for 
use in continuous production. 

Still another alternative antenna pad construction is 
illustrated in FiGS. 11 and 12 in which antenna pads 34b 
and 36b are made in a roughly "O" shape with a strip of 
conductive material 35b.37b completely and continu- 
ously circumscribing an enclosed area 100,102. The en- 
closed area 100,102 Is then filled with an electrically 
conductive adhesive 104,106, as shown in FIG. 12. In 
this arrangement the circumscribing conductive strips 
35b, 37b act as retaining wall for the conductive adhe- 
sive 1 04, 1 06 when the latter is subject to heat and pres- 
sure and begins to flow. This arrangement allows the 
chip pad spacing to be reduced if necessary. FIG. 12 
also shows the electrically nonconductlve structural ad- 
hesive 108.110 that is applied to the substrate surface 
between the antenna pads, illustrating the fact that the 
circumscribing pad leads 35b and 37b not only constrain 
the electrically conductive adhesive 104,106, but also 
tend to constrain the electrically nonconductlve structur- 
al adhesive 1 08, 11 0 and prevents intermixing of the two. 

An altemate antenna arrangement is illustrated in 
FIG. 13 where four (or some other number oO antenna 
turns 32a are laid down on a substrate 30a to fomi an 
inner antenna turn 38a and an outer antenna turn 40a. 
Again, antenna pads 34a and 36a are positioned at a 
central area within the inner turn 38a, but in this case a 
bridging conductor 42a (FIG. 1 4) is mounted on the op- 
posite side of the substrate 30a. Thus the extra area of 
dielectric between the bridging conductor and the 
bridged antenna turns and one processing step is elim- 
inated, and it is only necessary to provide vias 46a and 
48a through the substrate 30a, as shown in FIG. 14, to 
connect to antenna pads 36a and 34a. 

Although the chip is shown as being mounted within 
the innermost turn of the antenna and on the same side 
of the substrate as the antenna, it will be readily appre- 
ciated that other chip placements nnay be employed. 
Thus the chip may be placed on the same side of the 
substrate as the antenna but outside of the outermost 
turn of the antenna, or the chip may be placed anywhere 
on the opposite side of the substrate and have its pads 
connected to the antenna pads by means of conductive 
vias extending through the substrate. 

For mass production a continuous strip of paper 
identification labels having a plurality of RF tags posi- 
tioned on successively adjacent portions of the strip may 
be fan folded for ease of handling and storage. To de- 
crease the overall thickness of such a fan folded ar- 
rangement the chip positions may be varied from one 
RF tag to the next so that when folded the chips of suc- 
cessive layers are staggered. For example, FIG. 15 is 
a simplified plan view of a paper identification label 110 
bearing an RF tag 112 comprised of a substrate 114 
which carries antenna turns (not shown in FIG. 15) and 
a transponder circuit chip 116. The transponder chip is 
offset from a center portion of the substrate, being offset 
to one side as shown in FIG. 15. Alternatively, the chip 



may be offset toward one end or the other or may be 
offset both transversely and longitudinally from the cent- 
er of the substrate 114. An elevational view of label 110 
is shown in FIG. 16. 

5 FIG. 17 Illustrates portions of a continuous paper 
strip having a series of adjacent sections 120,122,124 
and 126 thereof which are connected to one another 
along perforated lines 128,130, and 132, for example, 
and each of which bears a transponder 1 1 2a, 1 1 2b, 1 1 2c 

10 and 112d, respectively Transponder chips I16a, ll6b, 
1 1 6c and 1 1 6d of the respective transponders are alter- 
nately displaced to one side or the other on successive 
transponder substrates, as shown in FIG. 17. When the 
overall strip 120, 122, 124, 126. etc. is fan folded, as 

IS shown in FIG. 18, the several chips are staggered and 
thus a more compact folding is accomplished. Each 
complete RF tag may be adhesively secured to any de- 
sired part of the paper identification label strip, and even 
may have some of the legible printing on the paper iden- 

20 tification label printed directly over the RF tag cover lay- 
er. 

It will be seen that a sprocketed flexible film can be 
used for the polyester dielectric substrate to enable high 
production volumes at low cost using the inverted 'flip 

2S chip' mounting techniques described above. The invert- 
ed 'flip chip" mounting technique replaces use of silicon 
wire bonding, which could not withstand rigors of ordi- 
nary tag use. The chip may be constnjcted by various 
known printed circuit techniques including low voltage 

30 CMOS processes employing EEPROM nonvolatile 
memories that are capable of storing up to 70 to 80 or 
more bits of digital information. The double metal layer 
chip pad construction enables the top surface of the chip 
to have only two pads separated by a relatively large 

35 distance, which may be in the order of about 0.76 mm 
(0.030 inches), to enable use of epoxy type adhesives. 
Use of such adhesives is not possible with conventional 
chip pad spacings, which are in the order of 100 mi- 
crons. With the chip bonding pads positioned over active 

"to circuitry on the chip, adhesive bonding is employed be- 
cause wire bonding could damage underlying circuitry. 

Information carried in the RF chip may be the same 
as or similar to the optical bar code information and also 
similar to some of the printed information. Redundancy 

45 of the information enables any one of several different 
reading systems to be used. One advantage of employ- 
ing both the RF tag and the optical bar code on the same 
identification label is to enable such an identification la- 
bel to be utilized with either optical readers or RF inter- 

so rogator reading circuits. 

The described transponder tag enables incorpora- 
tion of an RF reading system into the baggage routing 
and handling system with minimum changes in airline 
baggage tagging procedures. The described system, 

ss being readily incorporated into a standard paper strip 
kientification label, is compatible with many different 
types of systems now in use, including barcodes, optical 
character recognition systems and also labels readable 
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by the human eye. 

The major portion of the described RF tag has a 
thickness in the order of about 150 microns, as it is 
formed solely by the substrate, the screen printed an- 
tenna windings and cover coat. The portion of the tag in 5 
the area of the chip includes the additional thickness of 
the chip and the chip protective material, and thus may 
have a total thickness of between about 1 .5 to 2 millim- 
eters. 



Claims 

1 . A remotely readable identification tag comprising: 

IS 

a flexible substrate, 
an antenna formed on said substrate, 
a transponder circuit chip . 
means for mounting said chip on said sub- 
strate, and 20 
means for eiectrically connecting said chip to 
said antenna; 

wherein said antenna comprises a conductive coil 
formed on said substrate and having first and sec- 2S 
end electrical contact antenna pads, said circuit 
chip including first and second electrical contact 
chip pads on an inner surface portion of the chip, 
said means for electrically connecting said chip to 
said antenna comprising electrically conductive ad* 30 
hesive interposed between said antenna pads and 
said chip pads. 

2. A tag according to Claim 1 wherein said antenna 
pads are fonnned on said substrate within an area 3S 
thereof that is circumscribed by said antenna coil. 

3. A tag according to C laim 2 vvherein sa\6 coil is com- 
prised of a plurality of turns Including an inner turn 
and an outer turn, said inner tum being connected 40 
to one of said antenna pads within an area circum- 
scribed by said inner tum, and said outer tum hav- 
ing an end connected to a second one of said an-*" 
tenna pads within said area circumscribed by said 
inner tum. <5 

4. A tag according to Claim 3 including a bridging con- 
ductor extending across a plurality of said antenna 
turns and eiectrically connecting said outer turn to 
said second antenna pad within said inner turn. so 

5. A tag according to C laim 4 wherein said flexible sub- 
strate has first and second surfaces, said antenna 
turns being mounted on said first surface and said 
bridging conductor being mounted on said second ss 
surface, and means for connecting ends of said 
bridging conductor through said substrate to said 
outer turn and to said second antenna pad. 



6. A tag according to Claim 1 wherein each said an- 
tenna pad includes an outer conductive area and 
an inner open area , and including conductive ad- 
hesive secured to said antenna pad and substrate 
within said open area. 

7. A tag according to Claim 1 including a layer of pro- 
tective material extending over and secured to said 
chip and said antenna. 

8. A tag according to Claim 1 wherein said chip has 
electrical circuitry thereon and includes first and 
second chip primary contact pads electrically con- 
nected to said circuitry, a layer of dielectric material 
on said chip, and first and second chip secondary 
contact pads on said dielectric and electrically con- 
nected to sak) first and second primary pads re- 
spectively. 

9. A tag according to Claim 8 wherein said secondary 
pads are larger than said primary pads and overly 
both said primary pads and portions of said circuitry. 

10. A tag according to Claim 1 wherein said means for 
mounting said chip to said substrate includes a non- 
conductive structural adhesive bonded to said chip 
between said chip pads and bonded to said sub- 
strate between said antenna pads, said stnjctural 
adhesive being po8itk>ned between and electrically 
insulating a first portion of said conductive adhesive 
from a second portion of said conductive adhesive. 

11. A method for forming a remotely readable identifi- 
cation tag comprising: 

forming a plurality of electrically conductive an- 
tenna turns on a flexible substrate, 
forming first and second antenna contact pads 
on said turns, 

providing a transponder circuit chip having first 
and second chip contact pads, 
bonding said first and second chip pads to said 
first and second antenna pads respectively, 
thereby bonding said chip to said antenna and 
substrate, and 

forming a protective covering over said chip 
and antenna; 

wherein said step of bonding said chip pads to said 
antenna pads comprises the step of interposing first 
and second electrically conductive adhesive por- 
tions between said chip pads and respective ones 
of said antenna pads. 

12. A method according to Claim 11 including the step 
of further bonding said chip to said substrate by po- 
sitioning an electrically nonconductive stnjctura) 
adhesive between said conductive adhesive por- 
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a flexible identification label strip base, 
a flexible substrate secured to said base, 
a plurality of antenna turns formed on said sub- 
strate, and 

s a transponder circuit chip secured to said sub- 

strate adjacent said antenna turns, the trans- 
ponder chips of successive ones of said iden- 
tification label sections being asymmetrically 
displaced in different directbns from one iden- 
10 titlcation label section to the next to facilitate 

folding and stacking of said label sections upon 
one another with transponder chips of mutually 
adjacent ones of said sections being in mutually 
staggered relation. 



Patentanepriiehe 

1. Fernablesbarer Identifizierungsanhanger mit: 

20 

einem flexiblen Substrat. 
einer auf dem Substrat gebildeten Antenna, 
einem Transponder-Schaltungschip, 
Mittein zur Befestigung des genannten Chips 
25 auf dem Substrat, und 

Mittein zur elektrischen Verbindung des ge- 
nannten Chips mit der genannten Antenne; 

wobei die genannte Antenne eine auf dem 
30 Substrat gebildete leitfahige Spule aufweist und er- 
ste und zweite eloktrische Antennenkontaktpunkte 
besitzt. wobei das genannte Schattungschip erste 
und zweite elektrlsche Chipkontaktpunkte auf ei- 
nem inneren Flachenteil des Chips aufweist und 
35 wobei die Mittei zur elektrischen Verbindung des 
Chips mit der Antenne elektrisch leitfahigen Kleb- 
stoff enthalten, der zwischen den Antennenan- 
schlu3punkten und den ChipanschiuBpunlcten vor- 
gesehen ist. 



tbns and between said chip and said substrate. 

13. A method according to Claim 11 wherein said step 
of forming said antenna turns includes the step of 
forming an inner tum and an outer tum forming said 
antenna contact pads within said inner turn and 
electrically connecting said outer tum to one of the 
antenna contact pads within the inner turn. 

14. A method according to Claim 11 wherein said step 
of forming antenna contact pads includes the step 
of fomiing a continuous peripheral conductor that 
circumscribes an open area thereof, and wherein 
said step of bonding comprises confining a conduc- 
tive adhesive within said open area. 

15. A tag according to Claim 1 wherein the form of a 
luggage identification tag comprising: 
a flexible self-adhesive luggage identification strip 
configured and arranged to be secured around a 
luggage handle, and 

said flexible substrate having a first side thereof 
adhesively secured to said luggage identif ba- 
ton strip, 

said antenna formed on said substrate having 
Inner and outer turns, 

said first and second antenna contact pads re- 
spectively connected with said inner and outer 
turns and positioned within an area circum- 
scribed by said inner tum, 
the tag further comprising structural adhesive 
bonded to and between said chip and substrate 
and positioned between said chip pads and be- 
tween said antenna pads, and 
a protective material covering said chip anten- 
na and substrate. 

16. A tag according to Claim 1 5 including an optical bar 
code on sab luggage identiflcatbn strip. 

17. A tag according to Claim 15 wherein said chip in* 
eludes circuitry on a surface thereof, sab chip pads 
comprising relatively smaller primary pads posi- 
tioned within an area encompassed by said circuit- 45 
ry, a layer of dielectric material on said chip covering 
said circuitry, and first and second relatively larger 
secondary pads on said dielectric and electrically 
connected to said primary pads. 

50 

18. A continuous multi-label strip of bentification labels 

comprising: 

a continuous strip of flexible label material separat- 
ed into a plurality of mutually adjacent sections, 
each said section comprising an independent lug- 55 
gage identification label, each said label compris- 
ing: 



2. Anhanger nach Anspruch 1 , bei welchem die An- 
tennenanschluBpunkte auf darn Substrat innerhaib 
eines Sereiches desselben gebildet sind, der von 
der genannten Antennenspule umgrenzt ist. 

3. Anhanger nach Anspruch 2, bei welchem die ge- 
nannte Spule aus einer Mehrzahl von Windungen 
gebildet ist. die eine innere Windung und eine au- 
3ere Windung enthalten, wobei die innere Windung 
mit einem der AntennenanschluQpunkte innerhaib 
eines Bereiches verbunden ist, der von der genann- 
ten inneren Windung umgrenzt ist. und wobei die 
au(3ere Windung ein Ende aufweist, die mit einem 
zwelten der genannten Antennenanschlu3punkte 
innerhaib des von der inneren Windung umkreisten 
Bereiches verbunden ist. 

4. Anhanger nach Anspmch 3. mit einem OberbrOk- 
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kungsleiter, der sich uber eine Mehrzahl der ge- 
nannten Antennenwindungen erstreckt und elek- 
trisch die auIBere Windung mit dem genannten 
zweiten AntennenanschluGp unlet innerhalb der in- 
neren Windung verbindet. s 

5. Anhanger nach Anspruch 4, bei welchem das ge- 
nannte flexible Substrat eine erste und eine zweite 
Oberflache aufweist. die Antennenwindungen auf 
der ersten Oberflache befestigt sind und der ge- io 
nannte Uberbruckungsleiter auf der zweiten Ober- 
flache befestigt ist und wobel Mittel zur Verbindung 
der Enden des genannten UberbrQckungsleiters 
durch das Substrat mit der auQeren Windung und 

mit dem zweiten Antennenanschluflpunkt vorgese- '5 
hen sind. 

6. Anhanger nach Anspruch 1 . bei welchem jeder An- 
tennenanschluBpunkt einen auOeren leitfahigen 
Bereich und eine innere offene Flache aufweist und 20 
bei welchem leitfahiger Ktebstoff vorgesehen ist, 

der mit dem genannten Antennenanschlu8punkt 
und dem Substrat innerhalb des offenen Bereiches 
test verbunden ist. 

2$ 

7. Anhanger nach Anspnjch 1, mit einer Schichl aus 
einem schutzenden Werkstoff. die sich Ober das ge- 
nannte Chip und die Antenne erstreckt und an die- 
sen Teilen befestigt ist. 

30 

6. Anhanger nach Anspruch 1 , bei welchem das ge- 
nannte Chip eine elektrische Schaltungsanordnung 
tragt und erste und zweite primSre Chip-Kontakt- 
punkte aufweist. die elektrtsch mit der genannten 
Schaltungsanordnung verbunden sind, bei wel- 3S 
chem ferner eine Schicht aus dielektrischem Werk- 
stoff auf dem Chip sowie erste und zweite sekun- 
dare Chlpkontaktpunkte auf dem genannten Dielek- 
trikum vorgesehen sind und elektrisch mit dem er- 
sten bzw. dem zweiten primaren AnschluBpunkt ^ 
verbunden sind. 

9. Anhanger nach Anspruch 8, bei welchem die ge- 
nannten sekundaren AnschluBpunkte grower als 

die genannten primaren AnschluBpunkte sind und ^ 
sowohl die primaren AnschluBpunkte als auch Telle 
der Schaltungsanordnung uberdecken. 

10. Anh^ger nach Anspruch 1, bei welchem die ge- 
nannten Mittel zur Befestigung des Chips an dem so 
Substrat einen nicht leitfahigen struktureKen Kleb- 
stotf enthalten, der mit dem Chip zwischen den 
Chip-AnschluBpunkten sowie mit dem genannten 
Substrat zwischen den AntennenanschluBpunkten 
verbunden ist, wobei der strukturelle Ktebstoff zwi- ss 
schen einem ersten Teil des genannten leitfahigen 
Klebstoffs und einem zweiten Teil des genannten 
leitfahigen Klebstoffs angeordnet ist und den ge- 



nannten ersten Teil und den genannten zweiten Teil 
des leitfahigen Klebstoffs elektrisch voneinander 
isoliert. 

11. Vertahren zur Bildung eines femablesbaren Identi- 
fizierungsanhangers mit den Schritten des: 

Bildens einer Mehrzahl elektrisch leitfahiger 
Antennenwindungen auf einem flexiblen Sub- 
strat. 

Bildens erster und zweiter Antennenkontaktan- 
schluBpunkte an den genannten Windungen, 
Vorsehens eines Transponderschaltungschips 
mit ersten und zweiten 
ChipkontaktanschluBpunkten, 
Verbindens der ersten und zweiten Chipan- 
schluBpunkte mit dem ersten bzw. zweiten An- 
tennenanschluBpunkt, wodurch das genannte 
Chip mit der Antenne und dem Substrat ver- 
bunden wird, und 

Bildens einer Schutzabdeckung uber dem Chip 
und der Antenne; 

wobei der genannte Schritt des Verbindens 
der Chipanschluflpunkte mit den Antennenan- 
schluBpunkten den Schritt der Zwischenschattung 
erster und zweiter elektrisch leitfahiger Klebstoffbe- 
reiche zwischen den ChipanschluBpunkten und 
den jeweillgen AntennenanschluBpunkten umfaBt. 

12. Verfahren nach Anspruch 11 mit dem weiteren 
Schritt des Verbindens des genannten Chips mit 
dem Substrat durch NA^rseheri eines elektrisch nicht 
leitfahigen strukturallen Klebstoffs zwischen den 
genannten leitfahigen Klebstoffberek;hen und zwi- 
schen dem Chip und dem Substrat. 

13. Verfahren nach Anspruch 11, bei welchem der ge- 
nannte Schritt des Bikiens der Antennenwindungen 
den Schritt der Bildung einer inneren Windung und 
einer auBeren Windung, die Bildung der genannten 
Antennenkontaktpunkte innerhalb der inneren Win- 
dung und den Schritt der elektrischen Verbindung 
der auBeren Windung mit einem der Antennenkon- 
taktpunkte innerhalb der inneren Windung umfaBt. 

14. Verfahren nach Anspruch 11. bei welchem der 
Schritt der Bildung der Antennenkontaktpunkte den 
Schritt der Bildung eines durchgehenden Umfangs- 
leiters umfaBt, der sch um einen offenen Bereich 
desselben herum erstreckt, und wobei der Schritt 
des Verbindens den EinschluB eines leitfahigen 
Klebstoffs innerhalb des offenen Bereiches umfaBt. 

15. Anhanger nach Anspruch 1, in Qestalt eines Ge- 
packidentifizierungsanhangers, enthaltend: 

einen flexiblen, selbstklebenden Gepackidenti- 
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fizierungsstretfen, der so gestaltet und ausge- 
bildet ist, da3 er zur Betestigung urn einen Ge- 
packgriff herum angelegt werden kann, und 
wobei das genannte flexible Substrat mit einer 
ersten Seite desselben klebend an dem Ge- 
packidentifizierungsstreiten befestigt ist. 
die genannte Antenne auf dem Substrat gebil- 
det und mit einer inneren und einer auQeren 
Windung ausgebiidet ist, 
der erste und der zweite Antennenkontaktan- 
schluf3punkt jeweils mit der inneren bzw. der 
auBeren Windung verbunden ist und sich inner- 
halb einer von der inneren Windung umgrenz- 
ten Fiache befindet, und 
wobei der Anhanger weiter strukturellen Kleb- 
stoff, der mit dem Chip und dem Substrat ver- 
bunden und zwischen diesen Teilen vorgese- 
hen ist und zwischen den ChipanschluRpunk- 
ten und zwischen den AntennenanschluBpunk- 
ten angeordnet ist, sowie ein Schutzmaterial 
enthalt, das das Chip, die Antenne und das 
Substrat Dberdeckt. 

16. Anhanger nach Anspruch 15, mit einem optischen 
Barcode (Streifenkode) auf dem Gepackidentiflzie- 

rungsstreifen. 

1 7. Anhanger nach Anspruch 1 5, bei welchem das Chip 
eine Schaltungsanordnung auf einer seiner Fla- 
chen enthalt, wobei ferner die ChtpanschluBpunkte 
verhaltnismaGig kleinere primare AnschluBpunkte 
aufweisen, die innerhalb einer von der genannte 
Schaltungsanordnung eingenommenen Fiache ge- 
legen sind, wobei eine Schicht dielektrischen Mate- 
rials auf dem Chip die Schaltungsanordnung Dber- 
deckt und erste und zweite verhaltntsmal3ig grd3e- 
re sekundare AnschluBpunkte auf der dielektri- 
schen Schk;ht vorgesehen sind, die elektrisch mit 
den primaren AnschluBpunkten verbunden sind 

18. Durchgehender Streifen einer Anzahl von Identifi- 
zierungsschildem mit: 

einem kontiniuierlichen Streifen von flexiblem 
Schildermaterial, das in eine Mehrzahl von anein- 
ander angrenzenden Abschnrtten unterteilt ist, wo- 
bei jeder Abschnitt ein unabhangiges Gepackiden- 
tiftzierungsschild enthalt und jedes Schild folgen- 
des aufweist: 

eine flexible Identifizierungsschild-Streifenba- 
sis, 

ein mit der genannten Basis fast verbundenes 

flexibles Substrat, 

eine Mehrzahl von Antennenwindungen, die 
auf dem genannten Substrat gebildet ist. und 
ein Transponder-Schaltungschip, das an dem 
Substrat benachbart den Antennenwindungen 
befestigt ist, 



Revendicatlons 

1. Etiquette d'identification lisible k distance 
comprenant : 

un substrat souple ; 
une antenne fonm^e sur ledit substrat ; 
une puce de circuit repondeur ; 
un moyen destind h monter ladite puce sur ledit 
substrat ; et 

un moyen pour relier ^lectriquement ladite pu- 
ce k ladite antenne ; 

dans laquelle iadite antenne comprend une 
bobine conductrice form6e sur ledit substrat et com- 
poftant des premiere et seconde plages de con- 
nexion de contact ^lectrique d'antenne ; iadite puce 
de circuit incluant des premidre et seconde plages 
de connexion de contact diectrique de puce sur une 
paitie de surface int^rieure de la puce, ledit moyen 
destind k connecter 6lectriquement ladite puce k la- 
dite antenne comprenant de la colle conductrice de 
r6lectricit6 interpos^e entre lesdites plages de con- 
nexion d'antenne et lesdites plages de connexion 
de puce. 

2. Etiquette selon la revendication 1, dans laquelle 
lesdites plages de connexion d'antenne sont for- 
m6es sur ledit substrat k I'int^rieur.d'une zone de 
celui-ci qui est circonscrite par ladite bobine d'an- 
tenne. 

3. Etiquette selon la revendication 2, dans laquelle la- 
4S dite bobine est constituee de plusieurs tours in- 

. cluant un tour intdrieur et un tour ext6rieur, ledit tour 
int6rieur 6tant connects k I'une desdites plages de 
connexion d'antenne k rint6rieur d'une zone cir- 
conscrite par ledit tour intdrieur, et ledit tour extd- 
so rieur ayant une extrdmitd connectde k une seconde 
desdites plages de connexion d'antenne k I'intd- 
rieur de ladite zone circonscrite par ledit tour intd- 
rieur. 

55 4. Etiquette selon la revendication 3, incluant un con- 
ducteur de pontage s'6tendant en travers de plu- 
sieurs desdits tours d'antenne et reliant ^iectrique- 
ment ledit tour extdrieur k ladite seconde plage de 



wobei die Transponderchips aufeinanderfol- 

sr der Identifizierungsschildabschnitte asym- 
metrisch von einem Identifizierungsschiidabschnitt 
zum nachsten Identifizierungsschildabschnitt in un- 
terschiediichen Richtungen versetzt sind, um ein 
Falten und Aufeinanderstapeln der Schildabschnit- 
te zu erieichtern, wobei die Transponderchips je- 
weils benachbarter Abschnitte wechselseitig ge- 
staffelt bzw. versetzt gelegen sind. 
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connexion d'antenne k Tintdrieur dudit tour intdrieur. 

5. Etiquette selon la revendication 4, dans laquelle le- 
dit substrat soupie comporte une premidre et une 
seconds faces, lesdits tours d'antenne dtant mon- s 
tes sur ladite premiere face et ledit conducteur de 
pontage dtant montd sur ladite seconde face, et un 
moyen destine ^ connecter fes extrdmitds dudit 
conducteur de pontage, k travers ledit substrat. 
audit tour extdrleur et d ladite seconde plage de io 
connexion d'antenne. 

6. Etiquette selon la revendication 1, dans laquelle 
chacune desdttes plages de connexion d'antenne 
comprend une zone conductrice extdrieure et une is 
zone ouverte int6rieure, et comprenant de la colle 
conductrice fix^e k ladite plage de connexion d'an- 
tenne et au substrat k rint^rleur de ladite zone 
ouverte. 

20 

7. Etiquette selon la revendication 1 , incluant une cou- 
Che de matidre protectrice s'^tendant sur ladite pu- 
ce et ladite antenne et fix^e k celles-ci. 

8. Etiquette selon la revendication 1 , dans laquelle la- 2S 
dite puce porte des circuits diectriques et comprend 
des premidre et seconde plages de connexion de 
contact primaire de puce connectdes diectrique- 
ment auxdits circuits, une couche de matidre did- 
lectrtque sur ladite puce, et des premiere et secon- so 
de plages de connexion de contact secondaire de 
puce sur ledit di6lectrique et connectdes diectrique- 
ment, respect ivement, auxdites premiere et secon- 
de plages de connexion primaires. 

3S 

9. Etiquette selon la revendication 8, dans laquelle 
lesdites plages de connexion secondaires sont plus 
grandes que lesdites plages de connexion prinfiai- 
res et recouvrent k la fois lesdites plages de con- 
nexion primaires et des parties desdits circuits. 40 

10. Etiquette selon ta revendication 1, dans laquelle le- 
dit moyen destind k monter ladite puce sur ledit 
substrat comprend une colle de construction non 
conductrice collde k ladite puce entre lesdites pla- 
ges de connexion de puce et coll6e audit substrat 
entre lesdites plages de connexion d'antenne, ladi- 
te colle de construction dtant placde entre, et isolant 
diectriquement, une premiere partie de ladite colle 
conductrice d'une seconde partie de ladite colle so 
conductrice. 

11. Procddd de formation d'une etiquette d'identifica- 
tion lisible k distance, comprenant : 

55 

la formation de plusieurs tours d'antenne con- 
^ ducteurs de I'dlectricitd sur un substrat soupte ; 
la formation de premidre et seconde plages de 



connexion de contact d'antenne sur lesdits 
tours ; 

la foumiture d'une puce de circuit de repondeur 
comportant des premidre et seconde plages de 
connexion de contact de puce ; 
le collage desdites premiere et seconde plages 
de connexion de puce, respectivement. auxdi- 
tes premidre et seconde plages de connexion 
d'antenne. en collant ainsi ladite puce k ladite 
antenne et audit substrat, et 
la formation d'une couverture protectrice sur la- 
dite puce et ladite antenne ; 

dans lequel ladite dtape de collage desdites 
plages de connexion de puce auxdites plages de 
connexion d'antenne comprend I'dtape d'interposi- 
tion de premiere et seconde parties de colle con- 
ductrice de I'dlectricitd entre lesdites plages de con- 
nexion de puce et celles qui leur correspondent 
desdites plages de connexion d'antenne. 

12. Proc6d6 selon la revendication 11, incluant I'dtape 
suppldmentaire de collage de ladite puce audit 
substrat en pla9ant une colle de construction non 
conductrice de I'dlectricitd entre lesdites parties de 
colle conductrice et entre ladite puce et ledit subs- 
trat. 

13. Proc6d6 selon la revendication 11, dans lequel la- 
dite dtape de formation desdits tours d'antenne 
comprend I'dtape de formation d'un tour int6rieur et 
d'un tour extdrieur. de formation desdites plages de 
connexion de contact d'antenne k I'intdrieur dudit 
tour Intdrieur et de connexion diectrique dudit tour 
extdrieur k I'une des plages de connexion de con- 
tact d'antenne k I'intdrieur du tour intdrieur 

14. Proc6dd selon la revendication 11, dans lequel la- 
dite dtape de formation des plages de connexion de 
contact d'antenne comprend I'dtape de fomiation 
d'un conducteur pdriphdrlque continu qui circonscrit 
une zone ouverte de celui-ci, et dans lequel ladite 
dtape de collage comprend le confinement d'une 
colle conductrice k I'intdrieur de ladite zone ouverte. 

15. Etiquette selon la revendication 1. lorsqu'elle est 
sous la forme d'une dtiquette d'identification de ba- 
gage, comprenant : 

une bande soupie, autocollante, d'identification 
de bagage, conformde et agencde pour dtre 
fixde autour d'un bagage k main ; et 
dans lequel une premiere des faces dudit subs- 
trat soupie est collie k ladite bande d'identifi- 
cation da bagage ; 

ladite antenne formde sur ledit substrat ayant 

des tours intdrieur et extdrieur ; 

lesdites premidre et seconde plages de con- 
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nexion de contact d'antenne 6tant connect6es 
respectivement auxdits tours intdrieur et extd- 
rieur et ptacds k Tintdrieur d'une zone circons- 
crite par ledit tour int^rieur ; 

i'Stiquette comprenant en outre ; 



une colle de construction collie et entre, la- 
dite puce et ledit substrat et plac^e entre lesdi- 
tes plages de connexion de puce entre lesdltes io 
plages de connexion d'antenne ; et 
une nriatidre protectrice recouvrant ladite puce, 
ladite antenne et ledit substrat. 

16. Etiquette selon la revendication 15. incluant un co- is 
de k barres optique sur ladite bande d'identification 

de bagage. 

17. Etiquette selon la revendication 15, dans laquelle 
iadite puce comprend des circuits sur Tune de ses so 
faces, lesdites plages de connexion de puce com- 
prenant des plages de connexion primal res relati- 
vement plus petites placdes k Tint^rieur d'une zone 
comprise k rintdrieur desdits circuits, une couche 

de matidre didlectrique sur iadite puce recouvrant 2S 
lesdits circuits, et des premidre et seconde plages 
de connexion secondaires relativement plus gran- 
dee sur ledit didlectrique et connectdes diectrique- 
ment auxdites plages de connexion primalres. 

30 

ia Bande continue, k etiquettes multiples, d'dtiquettes 
d'identification. comprenant : 
une bande continue de matidre k etiquettes, souple, 
divisde en plusieurs sections mutuellement 
adjacentes : 35 
chacune desdites sections constituant une etiquet- 
te inddpendante d'identification de bagage. chacu- 
ne desdites etiquettes comprenant : 



une base souple de bande d'etiquettes 40 

d'identification ; 

un substrat souple fixe k ladite base ; 
plusieurs tours d'antenne formes sur ledit 
substrat ; et 

une puce de circuit repondeur fixee audit subs- ^ 
trat k c6te desdits tours d'antenne ; 



les puces repondeurs de celles qui se succd- 
dent desdites sections d'etiquette d'identification 
etant decaiees de fa^ asymetrique dans des dt- so 
rections differentes, d'une section d'etiquette 
d'identification k la suivante, pour tactliter le pliage 
et I'empilement desdites sections d'etiquette. Tune 
sur I'autre, avec les puces de repondeur de celles 
qui sont mutuellement adjacentes desdites sec- ss 
tions qui se trouvent dans une disposition mutuel- 
lement decaiee. 
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